Exposure in revision knee replacement can be challenging. Following the medial parapatellar incision, 1 the first step in every revision surgery is a sufficient medial capsule release on the tibia and external rotation of the tibia to relieve tension on the extensor mechanism. Additional surgical options have been described to improve exposure. The quadriceps snip or rectus snip is usually the first step as it entails minimal risk to the extensor mechanism, and allows nearly identical postoperative rehabilitation and outcome.
Exposure in revision knee replacement can be challenging. Following the medial parapatellar incision, 1 the first step in every revision surgery is a sufficient medial capsule release on the tibia and external rotation of the tibia to relieve tension on the extensor mechanism. Additional surgical options have been described to improve exposure. The quadriceps snip or rectus snip is usually the first step as it entails minimal risk to the extensor mechanism, and allows nearly identical postoperative rehabilitation and outcome. 2 The oblique extension of the arthrotomy at 45 degrees superiorly and laterally is parallel to the fibers of the vastus lateralis and preserves its musculotendinous junction. This facilitates eversion and displacement of the patella and extensor mechanism. 3 In fact, a quadriceps snip combined with a subperiosteal medial collateral ligament (MCL) release provides adequate exposure for most revision total knee arthroplasty (TKA).
4
In extensively scarred or ankylosed knees, a full quadriceps release might be necessary. This quadriceps turndown, an incision connecting the medial arthrotomy with a lateral retinaculum release, provides wide exposure at the expense of a weakened extensor mechanism as well as restricted postoperative rehabilitation.
5
Alternatively, a tibial tubercle osteotomy can be utilized to facilitate exposure and tibial component removal. Although it spares the quadriceps and provides excellent exposure, 6 risks include nonunion, drainage from the area leading to sinus tract formation, the potential for deep space infection, 5 and the potential of tibial fracture. Wide exposure is crucial to allow component removal, bone reconstruction, and reimplantation while reducing operative time and risks. We describe a novel technique used with two patients to gain exposure for revision and implantation of rotating hinge knee prosthesis. At 2-year follow-up, the patient walked painlessly, without the use of assisting devices and had a postoperative range of motion of 0 to 110-110 degrees.
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Abstract
Incidence of revision total knee arthroplasty is growing. Revision surgery aims at preserving the collateral ligaments to minimize implant constraint and stress on the implant-cement-bone interface. Exposure in the stiff knee can be challenging as a result of loss of soft tissue elasticity and capsular scarring brought on by multiple surgeries. If a quadriceps snip does not provide adequate visualization a quadriceps turndown or a tibial tubercle osteotomy is recommended to improve exposure. Such extensile approaches have various limitations and might risk compromising the extensor mechanism, recovery time, bone fixation, or wound healing. The current case report describes a novel technique to combine a quadriceps snip with cutting the medial collateral ligament to gain exposure. While patients require a hinged implant, the integrity of the extensor mechanism is preserved. This allows for immediate active and passive range of motion and places this approach at an advantage over a quadriceps turndown or tibial tubercle osteotomy.
Case 1
An 80-year-old male patient, underwent bilateral TKAs in 1996 at an outside institution. He had done fairly well until 2005, when he was diagnosed with an expansile lytic lesion in the right proximal fibula. Increased activity in the proximal and lateral right tibia was seen on a bone scan, followed by excision of the mass that revealed fibrous tissue with degenerate material from the prosthesis. In 2007, recurrence of the mass in addition to another medial distal femur mass led to a foot drop, and the patient underwent excision of both masses as well as resection of the fibular head and decompression of the peroneal nerve at the same institution. Pathology showed reactive xanthogranulomatous pseudotumors, an osteolytic reaction. 
The Procedure
The first stage of the procedure entailed explantation of the infected prosthesis. After a median parapatellar approach, a medial subperiosteal tibial release was followed by scar tissue excision in the medial and lateral gutters. Despite a quadriceps snip adequate exposure of the femoral and tibial component was not achieved. By performing a medial release around the distal medial femoral epicondyle the MCL was now released. Releasing the medial soft tissue envelope made it possible to apply valgus stress and expose the femoral component. In other words the knee was "bent" in the coronal plane (valgus stress) to avoid any tension on the extensor mechanism. An antibiotic-containing static spacer was inserted and the patient was treated for 6 weeks with intravenous (IV) Zosyn (Baxter Healthcare Corp. Deerfield, IL) and daptomycin through a PICC line.
The second stage of the revision took place 5 months after explantation, after reaspiration of the joint was negative, and an MRI confirmed adequate debridement of soft tissue without residual infection and the patient underwent a DePuy S-ROM rotating hinge prosthesis (DePuy Synthes Joint Reconstruction, Warsaw, IN). Two years after the surgery, the patient ambulates painlessly with a cane, achieves 100 degrees of knee flexion and full extension (►Figs. 5 and 6).
Case 2
A 59-year-old hypertensive, diabetic, asthmatic female patient, with Osler-Weber-Rendu syndrome and chronic anemia was referred to our clinic. She had been transfusiondependent through a Groshong catheter, which was repeatedly infected and changed. She underwent a primary left TKA in 1994, and subsequent patellar resurfacing in 2004 in an outside hospital. She subsequently developed recurrent Staphylococcus epidermidis infections that lead to two consecutive two-stage revisions in 2 years. She was treated with a prolonged course of antibiotics each time. A few months after the last surgery, she was hospitalized for sepsis secondary to an infected PICC line, which was then removed. During that time she developed severe pain with weight-bearing, associated with significant left knee swelling and a synovial culture growing S. epidermidis. Repeat culture after finishing a course of antibiotics was negative, but X-ray and leukocyte scan suggested focal areas osteomyelitis as well as the possible loosening of the tibial component. She presented our office several months later with persistent knee pain and stiffness. Her range of motion in the left knee was 0 to 25 degrees of flexion.
The Procedure
The initial attempt to expose the components included: medial parapatella approach, medial capsular release, scar tissue excision out of the infrapatellar and suprapatellar gutter and a quadriceps snip. Because of the stiffness of the extensor mechanism flexion and implant exposure was not achieved with these steps. By performing a medial release around the distal medial femoral epicondyle the MCL was now released. Releasing the medial soft tissue envelope made it possible to apply valgus stress and expose the femoral component. In other words, the knee was "bent" in the coronal plane (valgus stress) to avoid any tension on the extensor mechanism. The components were removed and a static antibiotic-containing cement spacer was inserted. Intraoperative cultures were positive for S. epiderdimis. The patient completed 8 weeks of IV antibiotics through a PICC line. She was then cleared for reimplantation with a hingedknee prosthesis. At the time of reimplantation, the knee was exposed with a quadriceps snip and MCL release only.
At 2-year follow-up, the patient ambulated painlessly using a cane and demonstrated a range of motion of 0 to 110 degrees.
Discussion
Earlier generation hinged implants were associated with suboptimal clinical outcomes and high failure rates, 9 which was attributed to the design features causing excessive shear stresses and particulate wear. 10 Advances in material science and design engineering lead to the rotational hinged systems. Many studies reveal promising short-term outcome of the new generation implants such as the DePuy S-ROM, successfully achieving pain relief and joint stability in complex cases. 10, 11 The hinge substitutes for deficiency or complete lack of ligamentous and soft tissue knee support. Potential indications for such implants include MCL disruption, massive bone loss of the distal femur or proximal tibia (including collateral ligament origin or insertion), extensor mechanism disruption requiring reconstruction in an unstable knee, ankylosis requiring a femoral peel exposure with moderate or severe residual flexion extension gap imbalance, 12 and a salvage procedure in low mobility patients.
13,14
The risk of rupture or avulsion of the patellar tendon while attempting exposure is consequently higher in revision arthroplasty, especially in stiff knees with less than 75 degrees of range of motion. The weakest point being the insertion at the tibial tubercle, intraoperative avulsion represents a potentially catastrophic complication. Direct suture repair has shown unfavorable failure rates, and repair with augmentation necessitates immobilizing an already stiff and impaired knee, jeopardizing the outcome of revision surgery.
5
Adequate exposure is paramount for successful knee reconstruction. 5 In situations where a rotating hinge knee is implanted, the collateral ligaments are expandable. Transection of the MCL with subsequent external rotation and valgus stress on the tibia as performed in the described cases is a simple technique to facilitate exposure in revision total knee replacement. This technique allows successful revision surgery without resorting to other extensile maneuvers that increase the flexion angle at the expense of the extensor mechanism (►Figs. 7 and 8). In two-stage procedures for infection, the MCL release for knee explantation might not impact implant selection since 6 weeks in a static spacer after the procedure often result in the healing of the MCL release. Since this approach does not compromise the integrity of the extensor mechanism, it has significant benefits for early mobilization and ROM exercises. This technique can be applied to the very stiff knee undergoing primary total knee replacement or a takedown of knee fusion, however, additional implant constrain to compensate for the MCL insufficiency is necessary. The senior author (F.B.) has not yet encountered the need to apply this technique in primary total knee replacement.
Conclusion
The current article describes a new technique to expose the stiff knee by releasing the MCL as part of a periosteal soft tissue release around the distal medial femoral condyle and "flexing" the knee in the coronal plane with valgus stress. 
